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Abstract of JP91 93004 

PROBLEM TO BE SOLVED: To provide an abrasive powder having high purity, high conservative 
stability, and excellent polishing characteristics, which is favorably used for polishing a semiconductor 
wafer represented by a silicone or an insulating film in the IC(lntegrated Circuit) manufacturing 
process. SOLUTION: An abrasive powder is formed by dispersing fumed silica, whose mean primary 
diameter is 5 to 30nm, in a water system solvent. The abrasive powder consists of silica-dispersed- 
liquid such that the light scattering index (n) in such a silica concentration as 1 .5 weight % is 3 to 6; the 
mean secondary particle diameter of the dispersed fumed silica at a weight standard is 30 to 100nm; 
and preferably the pH (of the abrasive powder) is adjusted to 8 to 13. 
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%htz)t>. ymftvx^-m^i cm&m't>ximm 
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cnm&Zimo. 0 l~3<O^HTS!lST#S«J:dtL 
fc. ©*££W5£-r&?fciliEBi: LTtt. 1 og 
(A)ilog(r) £To-y h LJti:#^iij|fett*^ 
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[0 0 28] BP*>, ±IBn<Offl*<3 iO^S^-hlEvy 
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LTs Jounal of Ceramic Societyof Japan 101(6)<7)7 
0 7-7 1 HSafefcJ: O^L^x'J ##«t 

^wmizx.Y&htitzi'Vtiftmmi. mmmv^v 
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S^co^fej-^^fl^ 30— lOOnmfc&SJ:? 
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j. — A K v- 'J £ k #T'# 3 . 
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[00 55] HRCIi. »WIM>UX!H£EA(c«fi#r« 
fc«>, Wgff-ft >{J k1»#2&* 

[00 56] *fc. *fl*J«Se*-4IB*>5' U ##SM<?>« 
SSSLStt. fflflB«JlEaTt\ ffltt&Jgk LT 5 0 m/ 
#fcLL. 3£fc. 1 0 Om/t£Lk, t§&\,Z*.->X\±\ 5 
0 m/WXt*m&th Z k I) . 

[0057]^, *f foW^x y M&BWCS" 'J 

gUi<IkA*'C£3>. 

[0 0 58] ±ffiOj:3^y##HM£fln&L*:D« 
if- (*) Ck?)iSA«; -7^d7;H 

s aiPfflifsx o * s tifz : ^ y 
[0059] ^tJt{i^SJtJoa*>*i«sw 

TfthtlZ Z k . ^ftcO-SA* { fig46T^^; k , 

[0060] *%B3tcfc v^t, 4j«ai<oa«tt . 

4 0**%mT. #£L<i±3 0J»%WT\ 
4L<I42 0**%OT#W£U\ 4 0fi*%Srtit 

A^< =5tfUf tc h « k\ b&MiisO* ftftMcomgrf 
[006 1 ] *JWJ{ci3VvCtt. ±ie*ffil'fcV^T , $ 



<7)pH£8~13, $<afc*f* t- < <4p H £ 9~ 1 2 k 
iR**f# 6 i 4: ft iU\ 

[ o o 6 2 ] ep*k ^*<o^-ti*ffit'{ivy 

8ULhi: L^>-y*^ffiCfg«i. *B#p B 12ftaLT h . 

v^i$ uzTfr* y ^^sn tr {.WMtasiimfe 

[0063] ±MiT)V*j y coSS k L"C iimifc Lfzhco 

tfmmmm* < * s . 4 . i$r y oasjn* 

Jlfflv^ft S/ y *<^BHK J: ->T Strife*— «fcH4«r£ 
t-#^rV^ 3ififtipH^-i?-T'pH5r^IgL^*^, 

aw^pHt^ftj;^ {z'y&f-o T)vu y £ aanrmif 

[ 0 0 6 4 ] 3Qr*5, flriGLfcJ: -5 fc, BrttWA^PT/P 
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^ktCck^-C, i/y^^SSt^fe«$:T(fT«ffi]«^£ 
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t(n)*«3-6C SSaeHOT^-iJCHL^ 
*<3 0~1 0 0nmk^Si3KPlSL^^y^lC?K 

i 9 * & ft . fts^^tt* 1 © < . l*» t> mmm&tm 
i.zm^i.w.mmcrmmmm^mmzWM^zmm-thzt 
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[HWJ] KIT. *jftW<oll*«*ai«fTft*W(cKW 
[0067] JaT<0*ffiC i ->T . I^y y 

[0068] i . Jtaam 

I ) 5rfflv^T)B3^L^„ 

[0 06 9] 2. ¥£3— ft©'?*! 

w-Mfgii it*B«i: y Bute^ < i ) zm^x 

[0070] 3 . ¥*fe)~^fi-?fl 
m\ (BWSai. B I - DCP) SfflV^ISlt. 
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[ 0 0 7 1 ] 4 . ff^S^tt 
[00 7 2] 5. pHOfflJg 

PH^-^- («4KKfl39rSl. F-2 2) Srffl^T, 2 
5-CTii5£Lfe. 
[0073] 6 . tt«<0S!l5£ 

BMffiJSH- ( h*^-y?SL BLDJffl^T, 2 5D 
-CflbSbfc. 3rfc. 1 5mPa • slSlT<^>'7 , ;HiflS 

ttissijefflryr^-SrKOfttrcagLJt. 

[ 0 0 7 4 ] 7 . WRSLtf&SL < n ) aMfc 
^•3t*SH- <B###SL Ubest-35S) £fflV^ 

JIIEBtjbfeoT^o^&IE&^fe. iXlz. i/Vtrtt 

m.m<vwyg.rf 1 . 5ms.%iz%& x o izmmmz-i 

( A ) 4 6 0 — 7 0 0 n mOffifflWiftJfcg ( r ) £ 1 n 
mmz 2 4 1 «l5£Lfe. log (A) tlog (r) 
£ru y h U «ratfc* ( 2 ) SrfflV^HDHKOffl* 

(-n) S«/hZJHft-C*»fc. 3^l$c0n$rftfj£Lt£ 
Rfc Lfe. 

[0075] 8 . fflgjg J£ 
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V\ Sl5 0 0g/cm j , JgK<7)|IIfcj*K4 0 rp 
m, mmm<?>mi&&%.8 Om l /m i nO&fr-CBfgSC 

iteff -j >t. fS^7 Ki:liDf-;H^ i c l o o o 

/Suba4 0 0ifl^. WSiiSti, xyTV.* — 
^-5rffl^TW)tMf*^S i 0 2 IK<?)JI»^ft;Sra!lS-r 
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WWKHTti, KfWfSiH* 1/10 LX . i^'J 

1 Ufflv*. 
[00 77] 9. fflg&<D¥ffitt<9#IHi 

t/xn-ri I I ) Srfflv>Ttt»<J5 1 xlum 

ft0mfct,zi5V&i$ffim.z (Ra> srtraiufc. 

[0078] 10. ±1 U ?-fc> Wh^«7C*O^S 
I PC-MSfcfflv^T*M»7C 

TCSgfi- Na, A 1 . Ti, Cr, Fe, Co. Ni> 



Cu, Z ntJbS. 

[ 0 0 7 9 ] ft . ®^###N a J: y 

fe. 4fe. ±E7C«i?5*aiT»li, Cr^O. 5p P m 
OT. Ni*=0. 4 p p mJUT\ * cOto^il-filO . 
lPPmtlTT*oit. Sot, JJE97C*<Offi«a5R 
IW41. 6ppmtiiS. 

[0080] mmm 1 

5'J>yb/K0^USSt^Jry3c^K24 7 2gi: IN 
<r>*mc*l 'J >7A7K^ 1 6 8 g £!+ OK 0 » m& L 
fe. mz, ta-AHy'J* (h^-WS; Li^Dy- 
WS-1 0. JtUffilS ; 1 38mVg, JtSs®«$ 
JSCOT^— iJCK^a ; 20nm) 3 6 0 g £ IMiTW 
•J *i§$«£A L . 6 £ fc C J: -> TlHf M 

^£4fofe. ±IB^at1#^t^y^^S»S<7)pH 
14, 10. C^lSrWlftlffSg^x >y 

(-hyv-f-r-Sg ; -fW-flf-, LA-3 1)Jffl^ 
TJaBiBE* 8 0 0 k g f / c m* T 3 ®ttfoffi2mm L 

[00813 ^ y *4M»»<o*ai5&«B * ase 

L/C?llfc:^Lfe. 4fc. Rvy*4rtJSS<0^y*«K 

t4i 2MM%x\ aafe^K'Sr^y^^ttarc*-? 
fe. 

[0082] ±ie^y *4Mft»**ft«BifflwaM«Ji: t-c 

ltcW-frT^LJt. 

[0083] ULtOlS* J: 0 . *%BJoffi^)Sffli3f^J 
lita-Ah'y y *a6««4Mft ^ y J; 0 Jfir 

[0084] HSSW2-3 

^fieyi»^y^^»?s<oS8jS^fcv^T. ^w^m 

ajE^SrHJfeWI 2tli500kgf/cm'. mmi 3 
T(4, HOOkgf/cmit LfeWWiUJfiCT 1 b 

x& i i/ZTjk tti . ttz.m^v/i iffiMztmwmm 

[0085] Slifc0lJ4~7 

hmct i x y ^*ft»<oietfc: jsv^t . itmmmcom 
zz&mtj.-jiVi'Vtim^xmmMi trnrn^ 

VXttm&WSLL, &MsmBZM%.LXikltzmL 
fe. 4fe. K^y^^«WR^^S88fflWeS>Jt fCMffl 

*tfe. 4fe, fM.fWmnmxh&tzib, mmfflco&m 



(8) 



nm^9~l 9 3 004 



[0086] 



*1 



m 


JtffiS 


»-» 


n 




PH 




IMS 


mi 




mm 






(nf/g) 


fi 1 




(mPa 








(nm/fl) 


(nm) 




2 I 






(nm) 




•s) 




(run) 










(ppm) 


1 


138 


20 


3.15 


3.1 


10.5 


67 


1.75 


155 


0. 10 


6MULt 


0.3 


2 


138 


20 


3. 06 


3.3 


10.3 


93 


181 


149 


0.23 


t*m 


0.3 


3 


138 


20 


3. 29 


2.8 


10.3 


62 


1.52 


166 


0. 09 


6Wi 


0.3 


4 


205 


13 


3. 25 


3.0 


10.5 


71 


1.60 


142 


0. 12 




1.4 


5 


300 


9 


3. 32 


3.2 


10. 1 


56 


1.56 


113 


0. 09 


6«at 


1. 4 


6 


380 


7 


3. 39 


3.2 


10.4 


52 


1.49 


106 


0. 08 




1.5 


7 


105 


26 


3. 02 


2.6 


10.3 


113 


1.91 


170 


0.25 


6MU 


03 



[0087] &±<7)9mm£'). n*»3UUiT*)6S/'J 
3 0~10 0nm-C*0. flo*4MftS**l. 2~2T 

mmzmtix ^tzt & . 

[0088] H3R« 1 

t-2 5) *fflv^jj«'Hisi»«i tnwwcs^i;* 

[ 0 0 8 9 ] ft. 3!0aL^^tJC?S^*(ill*fi^l 1 <0 1 / 
3 Saa^HBi 3 0 # b Lfc . 

[0090] i<o*ffi-C»4>nfc^y*4J««J: 93r& 
®f&8fl<9n«:2 . 7 7 X't> 0 , HJfiffll iJtlStf S i; x 
y#«4MftWlW&< Zcofzib. GM?£5£tt 

£ , WMknm\<F>$iW&% «± 0 . 33nmfcSt 

£2 



[0091] j.xbott*a»4> i 3 *^«o* 
ejnu: . &ft<g%.mfimz&mm®imizmtix ^hz 

[009 2] HOm2—6 

smm 1 izsmnumzi: 9 . m 2 c^-r«t 5 

Mi^fl (itSWM) <7)H : $:&#«t.x-AF^y#& 
-eix v vc ^ y # Ltz. ft htitz is D 

[0093] SSmJ: 0 a»$<i6 i 3 fc, Jt*«*a*'h 
$ < &■£> K Ltztf^X n (i 3 fc&o'v vc < § # 3 

[0094] 
[^2] 





Jt*n 


w-st 


n 




PH 




mm 


tuts 




mm 






(rf/g) 






(mPa 




8 3 




(nm/J» 


(nm) 




a i 




(nm) 




■s) 




(nm) 










(ppm) 


1 


138 


20 


2.77 


12.6 


10.5 


178 


2. 48 


89 


033 




1.4 


2 


205 


13 


2.71 


18.6 


10.5 


192 


2.60 


122 


027 




1. 1 


3 


300 


9 


2. 05 


42.7 


10.2 


202 


2.98 


* 


* 


m 


1.5 


4 


380 


7 


1.73 


* 


10.4 


216 


3. 30 


* 


t 


M 


1.7 


5 


105 


26 


2. 90 


4.6 


10.2 


129 


1.99 


147 


0. 37 




2.3 


6 


80 


34 


2.61 


3.2 


10.4 


141 


2.08 


126 


0. 44 


21$ 


2.8 



[0095] mmm8 

5 y -y h;K?5df y awt-f *ysssi*2 5 5 0 g t f ^ 

h'v-y* ( h^^SS : l^jj-nv-;UQS- 1 0, JtS 



i;20nm) 300g Sr±IBT/^ U **SfcSA 

SBw*ftT"»feiifc^y**»iK<opH«, 11. 2-e 

v-^if-S : +y v-f if-, LA-3 1) 5rfflV^t5!ia 



(9) 



93 0 04 



[0096] n$,tLtz*>o*iftim<7)&MfcmBzm%. 
[0097] v 3 y<? x.;^-mmm 

^y#«&£l*i%£LfckeD£fflV^,:. fS*5:*3 
[0098] kUKO&HI i 0 s *^<7) yy3y->iA 
»£9fcy, **ifcJ:oT«*>-C£jea 1 flK, U*»fcBf 

[0099] mmm9-\ o 

[0100] Kxtnm/wx. *) . n*«3Ja±T**^y 
S3 





(nr'/g) 


»-* 

& g 

(nm) 


n 


U 
(mPa 
•s) 


PH 


3W 8 


13B 


20 


3- 17 


3.1 


11.2 


aw» 9 


205 


13 


3. 33 


3.3 


11.2 


XH10 


380 


7 


3. 60 


3.2 


111 


IM 7 


138 


20 


2.80 


11.8 


11.3 


ftiffl 8 


205 


13 


2. 75 


17.2 


11.2 


itfcfl 9 


380 


7 


1.51 


* 


11.3 



[0105] tmm i o 

lz£ WtimJ *>&mJ}M&L*:i' i J ij#&[M*& 

ti. Wc/V ^^wm^imx'^mh z t izx y , ^ u 
mms. 1 2ss%^. s <o£*BHfc# y ^as-^l-to 

[0106] ntztitzi/VtiftmivWimt, 

EffS :46nm, nfit : 3 . 9 2 . ttJS : 2 . 2mP 
a • s s P H : 1 0. 3. ¥%=3CttS : 5 7 nm. # 
#*K : 1 • 3 3T$> 0 . IfilMSfflBfaSWi: UTfflV^ 



- 1 0 0 n m?* 0 , fioJU^SW* 1 • 2 ~2 T$>§ 
[0101] JtS&#J7~~9 

HJifcfMS- 1 0 izimco^ 'J ##»JK*>«ifi2rifcfc:i5V> 
■y?X. T-25) SrfflV^WM±SI«EW8~l 0 i: |SJ 

mzisvtfrm&zmmL, zmimBtrnfeLtz. *s 

[01021S, «raU^*IWR<O*J4«tt0!8<7) 1/ 
3 *!yil$|f|{J 3 0#£ CtfO^TIi n 

ITU;. 

[0103] tLh^*35>4>^*>S i *^{7)^r 
ffiKiOW^itfcs/y^tiMIWKli. iiEitRWfcJfc* 
t, b^-AF^y^^S^ft$-(i:i»-fcA-'T^. £ 

[0 104] 
[*3] 







mm 




mm 




& I 






(nm) 




1 1 


(nm) 










(ppm) 


80 


1.71 


455 


0.13 


mut 




68 


1 66 


441 


0. 10 


Mm 


m 


62 


1.53 


420 


0. 09 


wm 


m 


151 


2. 21 


386 


0. 41 


2^ 


1.5 


186 


2. 56 


373 


0. 32 


m 


1.2 


206 


2.88 


290 


0. 33 




1.7 



[0107] UpU *f6JS«^m7C*Sr 7 5 0 p p m# 
t A-AH^y^2rttffl-r.|.*^iSCT^it / ^T* i 

[0108]4fc, W«fiW«CWSr«s»a, ISmffico 
!MtW^7 •yM-CISM^-y:, I C P - 

<?>mnz , am x ; n-co*m« sfc o icm»-r h t s 

7. 2Xl0 13 atoms/cm 2 Tj)-3t. 
[0109] -lilt::** LT . IdfeW 3 TtSSi L^rlS^t 
o^T*>ra*teffift&*0»*f*ffofc4:i>E>, 3. 8 
X 1 0 11 a t oms/cm'TS>y , iitj: 0. 



(10) 



nmW-9-1 93004 



[oho] imm 11,12 

tti&mcommzM^ mm® < *i&wfim s o 

NICATOR M15I) 15 0WtlO^ 
*»* Wft Lfc . fli U IE Sfc 0 <0»a»«» 5 0m 

[0112] HiT-O^St n«3J2LL<OftflteiSLfc<> 



ft. 

[0114] 

[«4] 

314 





JfcttWI 1 


vasm 1 2 


it*ffi« CmVg) 


2 0 5 


3 8 0 


sp«-*ttTa (nm) 


1 3 


7 


n 


3. 0 7 


3. 2 8 


ttS (mPa-s) 


3. 2 


4. 3 


pH 


1 0. 5 


1 0. 4 


spEtSS (nm) 


1 2 8 


1 1 2 




1. 84 


1.96 


W^iSJS (rw/min) 


1 3 2 


9 8 


(nm) 


0,2 2 


0. 1 8 




5 


3^ 


&®7cS (ppm) 


7. 9 


5. 3 ! 



